I NVESTIGATIONS have been in progress since 1939 in
Iowa to determine the effect of different tillage practices on soil and water conservation and on the yields of corn (2, 3, 4, 7) 3 . During the early years of this work it was observed that in some fields plants developed nutrient deficiencies when grown on seedbeds that were prepared with the lister, subsurface tiller, and disk. It also was observed that these deficiencies were more pronounced on soils that were slowly-drained or on fields depleted of soil fertility by erosion and improper soil management practices. Preliminary investigations to determine the cause of nutrient deficiencies were started in 1943. More comprehensive studies were carried on in 1944 (1). It is the purpose of this paper to report the growth of corn and the nitrogen and potash content of the plant when sampled in August 1945 on fields of Carrington, Fayette, Tama^ Marshall, Clarion, and Webster soils. The yields of corn and the amount of exchangeable potash in the soil are also reported for some of the fields.
PROCEDURE TILLAGE PRACTICES
The detailed experimental design of the tillage practices and fertilizer treatments are reported elsewhere (2, 3, 4). Briefly, the tillage practices included plowing, hard-ground listing, subsurface tillage, and disking, with and without commercial fertilizer. The fertilized plots received 167 pounds per acre of a 3-12-12 fertilizer at planting time. A completely randomized, replicated block design was used in all the studies and the data were analyzed statistically using analysis of variance (10). The individual plots were 6 or 8 rows wide in all cases and ranged in length from 50 to 150 feet, depending upon the uniformity of soil and space available. Seedbed preparation and cultivation were with standard-type field equipment ( 3 ).
RESIDUES STUDIED
The type of residues varied from location to location, but the following were included in the studies: (a) second-year corn following rye and vetch, (b) third-year corn, (c) red clover and timothy in a rotation of corn-corn-oats-meadow.
METHODS
Plant samples for chemical analyses consisted of 10 plants taken at random. After drying the plants at a temperature of 70-75 degrees C they were weighed and ground for analysis. Soil samples were a composite of 10 auger borings taken from the center of the corn row where absorption of nutrient elements by the plant had been at a minimum.
For analysis, samples of the plant material were wet-ashed the method of Williams (11). Total N was dete Kjeldahl method. Exchangeable K was extracted f neutral N CH 3 COONH 4 solution.
RESULTS

FAYETTE SILT LOAM
The effect of tillage methods on the nutr and yields of corn in 1945 on Fayette si shown in Table 1 . These data represent the single plots. Although the data in Table 1 single replication, plant growth in general w same for the other three replications and the ably are of the same order as would have be all replications had been sampled. When was prepared by plowing, the weight of plan twice as high as for any of the other tilla studied. There was no real difference in pe or K in plant samples from any of the tilla except the N content of the unfertilized gro stantly higher than the fertilized regardless ment. Total absorption of N and K by the definitely higher when the seedbed was pre the plow than when the lister, disk, or subs was used. This relationship held for both lized and fertilized plots.
Fertilizer increased plant weights on the p 78%; listed 76, disked 38, and subsurface ti both the unfertilized and fertilized series th plants was higher on the plowed plots than the other tillage practices.
The application of 167 pounds of 3-12-had little effect on the per cent K, but gave reduction in the percentage N. The reduct centage N in the plant may be explained creased plant weights. Total absorption of N increased by fertilizing the corn plants, with increases in the latter.
CARRINGTON SILT LOAM
The effect of different tillage practices weights, nutrient content, and yield of corn ton silt loam are shown in Table 2 . Plowin only tillage practice that significantly increase weight with or without the addition of fer percentage N and K in the plants was s
